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Every Dial Instantly 
Readable Under 
a Wakefield Ceiling 


Apepresimetely | 325 Squere Feet 
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This is the central control room of the 
turbine room of a large midwestern 
manufacturer of electrical equipment. 
\ Wakefield Ceiling provides virtually 
perfect seeing conditions for quick, 
weurate dial readings. Light is diffused 
«> evenly through the corrugated 
Plexiglas “ceiling” that both direct 
ind reflected glare are for all practical 
purposes non-existent, 

Not only is light controlled by this 


Wakefield Ceiling but sound and air 


) 


diffusion as well. Suspended acoustical 
baffles furnish excellent sound absorp- 
tion: and conditioned air is delivered 
into the room through the multiple 
openings at the edges of the corrugated 
Plexiglas diffusers. The Wakefield 
“Three-Way” Ceiling is a revolution- 
ary development in environmental con- 
trol. For a detailed, illustrated booklet, 
complete with working drawings, 
write to The F. W. Wakefield Brass 


Company, Vermilion, Ohio, 
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»-vow..longer lamp life 
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with the new, 

lead-lag ballast for all 
Westinghouse Slimline 
Luminaires 


Important discovery in ballast design now gives /ead-/ag dependability at series 
ballast prices, sizes and weights. You get: maximum lamp life, stroboscopic 
correction, better maintenance in all Westinghouse slimline luminaires. Forget 
about lamp replacement guesswork—be sure of full-rated lamp life, and specify 
the new Westinghouse slimline with /ead-/ag ballasts. Get the complete story, 
B-5615, Westinghouse Electric Corp., P. O. Box 868, Pittsburgh 30, Penna. 


}-04519 


you can 6 SURE...1 irs 


Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland, Ohio 
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INTERCHANGEABILITY 


KEEP YOUR PHOGRA™ FLEXMLE WITH FEMCO 


—_ , 
: 

™ee 

: 


KEY TO LOW COST LIGHTING is adaptability, flexibility, to 
meet changing needs. Pemco experience helps you plan 
ahead. Pemco designed luminaires and parts ease the prob- 
lems of changeover . save on maintenance, reduce wore- 
housing, too! 

To get efficient lighting, now and for future needs, look to 
Pemco! Our Engineering Department will be pleased to work 
with you on your requirements. Also available to help you is 
the Pemco Complete Catalog of Lighting Equipment. Just a 
card will bring you a free copy! 
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incandescent lighting 
with PYREX brand Standard 


and ‘'Double-Tough” Lenslites 


- 
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a ati — 
Pyrex brand Lenstires give you unusual design “Douste-TouGH” Lenstites provide added pro- 
flexibility. Whenever design plans call for con tection for hazardous locations. For hazardous 
tr {i nt lighting, sy Pyrex brand locations, such as psychiatric wards, prisons 
LeNsuires lint 1 ceili fixtures, they and similar institutions, or for locations 
ghting effects. where possible explosion might be a hazard, 
ntrated beams ‘‘Dousie-Tovon”™ tempered Lenstrres are recom- 

an be had by placing mended. The tempering process doubles their 
ing Lensurres with strength. And even more important, should 
r effects for ‘“‘Dovsie-Toucn’’ Lensurres be broken for any 
moving the reason, they disintegrate into small fragments— 

or extra- thus minimizing danger from broken glass 
by offsetting Get further information, including applications 
are possible and installation data, on Pyrex brand Standard 


/ 


and “‘Dovsie-Touvon”™ (tempered) Lenstrres today 


Corning Glass Works 
Dept. 1E-12, Corning, N.Y. 


Please send me 
[] Bulletin LS-9, “PYREX BRAND LENSLITES” 


[[] Bulletin LS-32, "CORNING BRAND GLASSWARE FOR 
FLUORESCENT LIGHTING 
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By JOHN M. ADAMS 


ONSITDERABLE technical lite i t sion of the business and as such the lighting in 


published about the use of the “upward com orporated had expanded in a somewhat haphazard 
ponent industrial lighting layouts as a manner. Types of luminaires varied from bare in 

1 } +} . - 
nethod ¢ oving quali At ( j j on ‘ t 3 é I cent our gn 
method proving quality At the L. L. Cor ent and bars lorescent sources, through 


i 
stantin Company plant in Clifton, New Jersey, we »bsolete industrial equipment. Expansion also 


had the op it f making an installation «ds produced changes in the position of machinery 


signed entirely for the use of the “upward cor which were not followed by comparable changes in 


ponent” and louve The installation has afforded the lighting equipment 
an interesti acti udy method, which In the old plant, numerous complaints were made 

of other plant the empl 
orrect +) 


vees about the lighting. In an attempt 
ie Situation, the ompany had experi 

ented with every type ol! fluorescent tube on the 
are 1 lowered and raised the existing units, 
Mr. L. L. Const: wn had done everything possible except raise the quan 


} 


ind especially the quality of the illumination 


wen very ‘ 
as with other di ] e i With the advent of a new plant, however, light 
: to obtain data fora pl ed i : came under discussion. This time the 
ntenance og ! olutic » tl g y consultant and electrician met to 
oth maintenan 1 gro place consider lighting plans in detail. From a study of 
detert ev are | ‘ fo » situation, the f for higher levels was 
Further, special attention to quality was 
as an answer to the many mplaints 
er to improve the quality of the illumination 
idea of the “upward component” was presented 
epted 
production ns 1 portions of the 
‘cUupY a space i* Te | 118 feet in 
The ceiling height fe An 8-foot 
partition divides the area ) 26 feet wide 
and another 52 feet in wid ) ! mm uses ten 


ry 
rows of 


naires with ) ’ " 1 two-lamp 


s per row r) r two aisle r 6 





High level illumination with quality comparable 
to good office practice, has been provided for this 
industrial plant, by the use of carefully engi 
neered “upward component” system. High re 
fiectance ceiling and other surfaces are combined 
with the upward component luminaires (27 per 
cent up). Shielding is 35-degree crosswise and 
25-degree lengthwise. Average general illumina 
tion is in excess of 75 footcandles 


I ome ndation submitted with ti 


spree ified] =the reflectan e tactors, a recom 


dation which was followed completely. Plans 


ire under way to lighten the surfaces of machines 

though this had not been done at the time the pho 
rrapns were taken 

Since high upward-component industrial instal 

ire still more or less new to many areas 

nonstrations of their effectiveness are being 

hed with interest by plant engineers, as is the 

itv of ilumination introduced by good shield 

The Constantin plant already has the attention 


with an eve to their 


Comfortable brightness ratios and 
high level illumination were espe 
cially important in the inspection 
areas. Reflectances in both areas 
shown are 75 per cent ceiling; 50 
per cent walls; and 20 per cent 
floors. Luminaires are suspended 
on 24-inch hangers anchored di 
rectly to joists, and spaced on 7 
foot centers 
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The Physical Basis for Some Aspects 
Of Fluorescent Lamp Behavior 


THOROUGH understanding of the operating 
haracteriestics of any device is essential to 


the proper utilization of that equipment 
This knowledge is important not only to the de 
signer and manufacturer but to the onsumer &as 
these 
haracteristics are apt to change in many important 
The fluores 


‘ent lamp is a device of this sort which has 


well. If the device is of recent development 
respects over a period of several years 
tainly not yet attained a stodgy middle age. Th 
haracteristics of this important lighting tool of 
most 


interest to the user are life, efficiency, and 


lumen maintenance All three of these essential 
parameters have been tremendously improved dur 
that data 


already is hopelessly out 


ing the past several years. So much so 
published six vears ago’ 
of date in many important respects. This paper is 
designed to rectify this situation by discussing some 
of these lamp parameters in terms of the most re 
ent information available and to show how som: 
of them at least can now be established on a better 


fundamental basis 


By ERWIN F. LOWRY 


Lamp Efficiency 


It has been customary to illustrate the relation 


between lamp length and efficiency by curves of the 


sort shown in Fig. 1 


fair job of indicating why 


This type of diagram does a 


long fluorescent lamps 
are more efficient than short ones. These curves, in 
identally, are an excellent proof of o.e of the im 
provements which has taken place in lamp perform 
ance during the last few vears. The lower dotted 
urve represents the published Ipw figures for the 
various white lamps as of December 1946." The up 
per solid curve is indicative of the present state ol 
the art. The efficiency improvement in the various 
lamps illustrated averages better than 10 per cent 
40T12 lamp, has 
experienced a gain of about 12 per cent. While 
graphically the higher effi 


iencies to he expected of the 


The most popular lamp of all, the 


These eurves 


portray 
longer lamps and 
dramatically the 


demonstrate improvement in effi 


eney for all lamps which has taken place in the 


past few vears, they leave much to be desired from 


i design point of view. The points representing 
the various lamps fit their respective curves only 


veral eogent reasons A 





a] 


WATT 


Figure 1. The efficiencies of 

white fluorescent lamps as a 

function of lamp length. Dot- 

ted curve data for 1946 

lamps. Solid curve data for 
1952 lamps. 
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Figure 


I J 1 = 
46 56 66 76 60 


26 35 
FECTIVE LAMP WATTS 


ef 
Lumen output of white fluorescent lamps as a 
function of arc watts 


d in the 
roducing 
about the 
rht. Since 


" 
the losses 


We may 


lamp nfinite length where the electrode losses 
are negligibly small 


We |} ave then 


(w:)] 


If we now substitute measured values for two well- 
known lamps of similar loading, such as the 40-watt 
T12 and the 96T12 white lamps where 


(i). - = (we). 


as determined from recent lamps and 


| 103 volts 1 


~40T 


volts R.MLS 


If we assume that the voltage losses at the elec- 
trodes are about the same in all lamps containing 
gases, the effective or useful wattage 


the same inert g 
for these lamps is readily determined from equa- 
tion (1). If the total lumens emitted by these lamps 
are plotted against the effective watts, we get the 
situation shown in Fig. 2 and we find that the total 
lumens emitted by various lamps are directly pro- 
portional to their effective watts, provided these 
lamps are operated at approximately the same watts 


per square inch of phosphor area. The slope of the 


line equals the value of P as determined above. For 


T12 white lamps, this figure is 80 lumens per watt 
For lamps of heavier loading such as the 30T8 and 
this efficiency is somewhat 


This variation 


64T6 lamps, for exampl 
lower or about 73 lumens per watt 
n efficiency with loading is to be expected in ac- 
ordance with the well-known effect of temperature 
on the efficiency of generation of 253.7 millimicron 
mercury resonance radiation 

The 100-watt T17 lamp efficiency is less than that 
of the other white lamps not only because of its 
ause its large diameter results 
In other 


loading but also be 
n greater ‘‘imprisonment of radiation 
words, the mereurv resonance diation is less effi- 
iently transferred to the bulb wall where it can 
excite the phosphor 

ency of the 
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85-watt T17 lamp is shown. Whether this value is 


correct or not cannot be stated with certainty, since 
no data are available on other krypton-filled lamps 
of different 


ameter and 


lengths but having the same bulb di 


loading. Continuing progress in the 


improvement of phosphor formulation and lamp 
processing will further increase the 


In 1946 P 70 for T12 


lamps as compared to the present 


und ibtedly 
values of P had a value of 


whit value of 


Effect of Color on Lamp Efficiency 


that fluorese amps of dif 
to 

that the various 

1 their task of converting 

visible light equally well, 


lumens de pet ds on two 


factors the 


impor 


tant first place, the quantum of 


radiant energy is directly proportional to the fre 


quency of radiation 


E ay 


‘ 


In the second place, the relative luminosity fa 


tor in lumens per watt 1s a function of 


as illustrated by th: 


wavelencth, 


standard luminosity curve 


The amount of energy radiated at various wave 


lengths by lamps of various colors can readily b 
shown in the form of Spectral Energy Distribution 
SED those of Fig. 3. By 


the contributions made to the total by the 


curves like including 
various 
visible mercury lines (not shown in the figure), the 
relative light output of these lamps may be caleu 


lated by multiplying the radiated at each 


g energy 
the standard lun factor 


for that wavelength AA and adding the results 


wavelength JA by inosity 


[" Kx JA aa 


oT) 


this somewhat tedious operation 
obtain the follow 


hows the relative 


urves of Fig we 
luminous out 


Ss 


watt lamps of these four colors 


TABLE I 


Calc. [pw Observed lpw 


Taking the white lamp as the standard with an 


Ipw value of 65, the corresponding Ipw values for 
calculated as shown in the 


fourth column of the table 


the other colors may be 


Measured Ipw values 


for a large number of recent 40-watt 
The close agreement be 


lan ps are 


given in the fifth column 


tween calculated and observed values indicates the 


validity of the method for determining the relative 
luminous efficiencies of lamps of different colors 
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446 460 $20 
WAVELENGTH 
Figure 3. Spectral energy distribution curves for 1952 


40-watt T12 lamps 


Lumen Maintenance 


A few years ago, the author published the re 
sults* of some work he had done in collaboration 
with Dr. Keith Butler and Mr 
showed that the lumen maintenance of 40-watt T12 


white lamps could be expressed by an equation of 


Eric Mager which 


where nitial efficiency in lumens per watt 
efficiency after T hours of operation 


= operating time in 100’s of hours 


B, and C are quantities having the di 
mensions of lumens per watt 


a, b, and ¢ are constants which were deter- 


mined to equal 4.0, 0.2, and 0.02 respec 


tively 


It was pointed out that the three terms on the 


right hand side of the equation corre sponde d to the 


familiar expression for monomolecular chemical re- 


actions, where the coefficients of the terms repre- 
sented the total amount of tl 


reactions, measured 


in lumens per indicated 
The 


data upon which that work was based were obtained 


watt, and the exponents 


the rates at which the reactions took place 


from lamps containing zine beryllium silicate phos 


phors. The curves of Fig 


agreement between the 


4 show equally good 
‘urves and the experimental 
points for more recent lamps using halophosphate 
phosphors. In this figure, lumen maintenance data 
is shown for cool white and daylight lamps as well 
as for white lamps 

There are interesting observations to be 


some 
made from a study of these three curves 


three 


Since the 


phosphors represe! ted are 


similar 
ght be expected 


quite 
chemically, no great differences mi 


in the rates of reaction in the three exan ples shown 


Lowry 641 








Figure 4. Lumen maintenance 
curves and equations for 40 
watt Tl2 lamps 


LUMEN MAINTENANCE CURVES 
40TI2 LAMPS 


*a-e*? 
54 
e- 3 











7 
THOUSANDS OF HOURS 


150 
146 


rd 
w.é 


Chat this is a very good approximation is readily 
bserved by a study of Fig. 4 
Suppose we now consider the effect of lamp load 
ng upon lumen maintenance. If the depreciation 
vi lumen output of a fluorescent lamp is a chemical 
reaction between the phosphor and certain impuri 
catalyzed by ultraviolet radiation, then the 
action should proceed at a rate proportional to 
the density of ultraviolet radiation arriving at the 
phosphor surface. This destructive radiation should 
be proportional to are-watts per unit area of the 
phosphor. It happens that the loading of a 30-watt 
[Ss lamp, as measured this way, is very nearly 150 


ner cent of the loading of a 40-watt T12 lamp. If 


+ > 


Pe) oe 
x 


+ + r 


_§ 


Figure Curves showing the 
relative lumen maintenance of 
white fluorescent lamps of dif 


ferent loadings 
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PERCENT LUMEN MAIN TENANCE 
or 


FLUORESCENT LAMPS 


Figure ¢ The lumen maintenance 
curves of Fig. 5 converted into per 
centages of 100-hour values 











2 3 4 
BURNING TIME - THOUSANDS 


ol deprecia Trou at source 0 ntire life. This informa 


a 30-watt lamp shor en proceed at a maintenance 


about 50 per cent faster than that of a 40-watt amount of light emitted by a 


" , mil . 
lamp. As far as the lumen maintenance equation ts 10-watt white lamp in any given number of hours 


t if course, represented by the area under curve 1 


-oncerned, the exponents of the three terms on the 
right hand side of the equation should be about 50 of Fig. 4 for the appropriate burning time, This 
per cent greater than those for the 40-watt lamp area in the dimensions of lumens per watt may be 
An inspection of the curves and equations of Fig. 5 from the following expression 


shows that this is exactly what happens. An excel 
lent match between experimental life test data and 
the curves derived from the maintenance equation 
are obtained by such a ratio in exponents 
rotal Lumens 


For some purposes, it is more convenient to ex 
wo W 


press lumen maintenance in terms of percentages 
of 100-hour values. This has been done for 40-watt at time 7 for a lamp of W watts where 7 100's 


and 30-watt white lamps in Fig. 6 of hours 
A quantity of considerable usefulness to the illu Dividing the numerical value of this integration 
minating engineer and to the user of any light by T gives the average efficiency of the lamp 


source is the average light output to be expected throughout a burning time of 7 hours 





MEAN LUMEN OUTPUT 


g 


WHITE FLUORESCENT LAMPS 
As 
PERCENT OF 100 HR VALUES 


VALUE 


g 


Figure 7. Curves showing the mean 

lumen outputs of representative fluo 

rescent lamps for various burning 

times. The X's indicate the mean 

output of these lamps for 7500-hour 

operation or throughout their rated 
life. 
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turns out that the most economical operating life o 


When all these various factors are considered, it 
f 


day 40-watt lamps is about 6000 hours 
jusiy, the average lile of these lamps should be 
somewhat greater than this. Otherwise, too hi 


lamps will fail before they have 


desired 600U-hour period. A few years 
this Was Sor ething of a pr blen ind it will be 
mbered that 2500 hours was the rated life. The 
improved cathode coating material, as 
the author at the L.E.S. National Tech 


erence in Pasadena,* has resulted in a 
sufficiently in excess of 6000 hours, so that 
nly a small percentage of lamps will be expected 
ng this value when operated on 
i three-hor uty cycle. On longer duty cycles 
lamp life 1 ly greater. For continuous op- 
eration np | well over 10,000 hours. Lamp 
life for any duty cycle of three hours or more is 
now greater than ne ar’ attain most econom 
al operation 
Summary 
The data which have been presented in 
per serve to indicate the present situation 
to the efficiencies. lumen 
fluorescent lamps 
The differences 
nh maintenance 
lors, and loading have been 
sons for these differences have 
ysical basis 
lata have been prese 
ngineer to pred 
iracy the essential parameters 
ferent lengths, colors, or loadings 
It has been shown that lamp 
oved to a point where repla 
and there tter det rmined by econor 
p life } 


ther than required by lamp fa lure 


Acknowledgments 

The author wishes to express his indebtedness to 

various members of the Sylvania Lamp Engineer- 

ing Department for their assistance and especially 
to Dr. Keith Butler and to Mr. ¢ 

, 

li 


ave been particularly helpful with sey 


pertaining to the preparation of this paper 


References 


be 


imber of 


just what 


sh 


uld be 


t Lamp Behavior LLUMINATING ENGINEERING 





umps to be 


DISCUSSION 
aboratory 
and ballast 


was not men 


considere 
the fact 


a is 


tenance and 
ition specifi 


lamps 


in this and 
o analyze 


s Society, t 
f fluorescent lamps 


nformation 


o 
design 
hich have 
*harac have made it difficult 
performance n 

, hows apable of being 
redict the performance 


possible 
much as ¢ trans 


been 


rovements, W 


in lamp <« 


vyses abre 


are estab 


now 
some assur 
lesigned with considerabk 
will conform to well known pr 
those reported on in this paper must be 
urge numbers of lamps. For 
lamps were not 


that the caleu 


is 


measurements on 
of the newer included in 


interesting to note 


me 
lations 


luorescent Lamp Behavior—Lowry 


Physical Basis for F 


DECEMBER 








Recessed Troffers 
In Hospital Laboratory 


In the chemistry laboratory of St 
Francis Hospital, Hartford, Conn. two 
rows of recessed troffers supply 50 ft-c 
of illumination. Each row consists of 
three twolamp units equipped with 
96T12 standard cool white lamps and 
mounted on 8-foot centers. Mounted 
behind plain glass in the fume hood in 
the rear of the room are two 30-watt 
T8 daylight lamps, which supply 80 ft-c 
on the jets below. The room is 29 feet 
by 16°, feet with 9%',-foot ceiling 
height. Ceiling is ivory, walls buff, floor 
is of tan and brown asphalt tile. Photo 


courtesy of General Electric Co. 
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INSTALLATION AT BIGGS AND KIRCHNER, 1227 N. IVY STREET, ARLINGTON, VIRGINIA 


Lighting a Drafting Room 


LIGHTING OBJECTIVE: To provide effective iMumination with low brightness variations in a 


drafting room, without ung the existing decorati Since the engineer who designed the 
the lighting lavout was not 1 m the control of 


brightness ratios presented 


GENERAL INFORMATION: The «i and estimating room of this ek il contracting firm 


is finished as follows 


W 


I 


Desks 


Drafting 


Window s) 


INSTALLATION: Gieneral illumination ts provided Dy rov of co ious strip units employing 
11 300K white 40-watt fluorescent lamps The str pu are ne i on the eiling 6 inches 
above Svivania FM 4000 plasti pane Is The plasti pane Is are -inch square metal frames 
suspended 8 feet 11 inches above the floor Cavity uriace i natte white wall 70% RF 

eiling 75‘; 

Loading is approximately 4.9 watts per square foot 
Illumination and brightness measurements are indicated on the next page. In this case light 


diffused from the entire ceiling provides low brightness variations which might not be as easily 


ON Mi VIV 


attainable with other general ghting svstems 


‘te 





Lighting a Drafting Room (continued 
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Al SEAM OROPS i31IN 


Lighting designed by Carl G. Estabrook, formerly of Biggs and Kirchner. 


Lighting data submitted by the Commercial Engineering Department of Sylvania 
Lighting Products Inc., as an illustration of good lighting practice and to aid 
in the design of similar installations 


Published by the Committee on Publications of the illuminating Engineering Society 
1860 Broadway, New York 23, N.Y 


Series XVII 12-52 





Evaluation of Color Rendition 
By Fluorescent Lamps—An Exploratory Study 


HE LIGHT OUTPUT of a source 
erms of the brightness sensation pr 
if a “standard observer 

less of ctral character 
sensation of brightness can 
wavelength of visible radiation 
nations thereof. If these are ré 
the resulting 
» spectral distribt 
if the surface refl 
it has color or spectrum of 
illuminant determine the surface 

the several elements , attern will appear 
Furthermore, it determines whether the color 
be properly identified, whether they take 
unfamiliar appearance, whether the result is 
ing, satisfactory, or unacceptabl 

So, for illumination applied to most purposes 
one needs more than a measure of quantity of light 
The color-rendering properties may be of equal o1 
even greater interest. This is obviously true in the 
home and in nearly all merchandising fields. It 
also applies in many industrial fields where dis 
crimination of color is a factor. The greatly in 
of the deluxe 
lighted 


‘*eool’’ pairs or ‘‘warm’’ pairs may look alike while 


of color and the advent 


creasing use 


and standard fluorescent lamps, where the 


differing markedly in color-rendering properties 
further emphasize the need for a method of desig 
nating the color-rendering qualities of the various 
so-called white light sources 

The development of a term or factor that desig 
nates color rendition necessarily involves considera 
tion of the three aspects of color. Its physical at 
tributes, the physiological response of the eye, and 
the psychological factors that determine color pref 
erences must all be integrated if the result is to be 
meaningfully related to human experience. The 


validity of any numerical designation to describe 


the color-rendering qualities of light sources de 


A paper presented at the National Technical Conference of the 
nating Engineering Society, Sept. 813 1952, Chicago, Il 
AuTHoRS: Appl 
tric Co., Cleveland, Ob Mis pasie Graduate Student 
Massachusetts Institute of Technole ridg Mass 


ation Engineering Dep p Div... General Elec 
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Es aluation of Color Re nditr n 


By A. C. BARR 
C. N. CLARK 
JOAN HESSLER 


validity of the assumptions on 


vl Is base d 


Objective Evaluation Method 

this paper is exploratory 

assumptions (1) that color 

i ith sufficient preci 

nent of reasonably 

| distribution of light 

2) that the color 

differences involved in this study of “white” fluores 

cent lamps may be represented without significant 

within the limited area of the Rectangular 

Seale diagram’ on which 

that the effects of adapta 

mand color-constancy* can be resolved by assign- 

ing an optimum spectral distribution for best color 

rendition at each white point. However, the psy 

ct of changes in color rendition, i.e 

whether a given change in color appearance is 
desirable or undesirable, is not evaluated 

Earlier useful attempts at developing objective 

methods for specifying color-rendering qualities 


e 


have been made. Jerome and Judd evaluated dif 


ferences by their effects on the colors of three 


metameric pairs,® while Harrison integrated the 
energy differences in eight spectral bands.‘ The 
experimental objective evaluation system reported 
here is based on the calculated change in appear- 
ance of actual colors illuminated by sources having 
the same chromaticity but differing in spectral dis 
tribution. Because actual colors are used, the sys 
tem can be checked by observation of the colors 


involved 


Selection of Colors 

There are certain requirements to be met in the 
selection of colors that will produce truly represen- 
tative results in an objective evaluation system. A 
complete hue series should be represented so that 
all spectral regions may be evaluated. The colors 
should be neither too saturated nor too pale, or 
their appearance will change little with changes in 
light source spectra of the same whiteness. All 
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rions: approximately 
{500K region, three 
deluxe cool 

ite lamp similar 


lamp (Fig. 2). The 


de another point on the 
rendition. Although it is considerably 


than the other two, it is spec 


fluorescent lan p available 


KOOOK region, these three lamps were used 
standard warm white, deluxe warm white, and a 


al deluxe warm white lamp, again made with 


ors used in the photo olor lan p Fig. 3 


ies illuminated by — 
onstanev. there is a different opti 
plotted on the Rectangular An sad re opt 
aticity Scale diagram wu 86 surce speetral distribution f 


for each 


ondition of color adaptation. Since chromaticity is 


ontrolling factor in adaptation, it follows that 
optimum spectral distribution for best color 
on is different for the white point of each 
ource. Thus, for this study, it is necessary to 
ify optimum spectral distribution for the two 


aticities involved 


For a given white point it is logical to assume 
that the spectral distribution that most closely ap 
proximates a straight line should give optimum 

rendition. Black body radiators have sub 
stantially this kind of distribution, so black body 
radiators at 2854K (C.LE. Illuminant A) and 
4400K were chosen as the comparison standards 
against which the appropriate lamps would be 
evaluated 
» differences Calculations of Color Shifts 
stances represent The chromaticities of the twenty colors under 
r differences. A each of the comparison and test sources were ealeu 
ts was drawn lated by the 10-selected-ordinate method and 
represent satura plotted on the RUCS diagram, resulting in an oval 
I ) pattern for each source. Because the test-source 
white points are slightly different from each other 
and from that of their respective black body com 


parison sources, adjustments were needed to make 
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Figure 2. Spectral Distribution of Cool Whites 

BB comparison standard (black body radiator at 4400 K) 
CW standard cool white fluorescent 

CWX deluxe cool white fluorescent 

CWX-S—-special deluxe cool white fluorescent 

The energy contributions of the mercury lines were in 
cluded in all chromaticity calculations, but are omitted 
Spectral positions of the 
mercury lines are indicated by vertical arrows 


here for the sake of clarity 


te points of the sources 


ingly, the rendition 


shifted 


patterns o 


were without rotation, until white 


with 
While this introdu es some ele 


ment of inaccuracy, 


points oincided those of the omparison 


standard sources 
the shifts are small and any 
resulting error should not be significant. The pro 


cedure is nex to allow direct comparison of 


essary 


color shifts due only to differences in spectral dis 


tribution. The results of both operations — chro 


maticity calculations and pattern shifts—are shown 


in sections of RUCS diagrams, Figs. 4 and 5 


The 
color rendition as afforded by the black body com 


points on the patterns indicate optimun 
parison sources. The lines radiating from the points 


indicate the amount and direction of distortior 
introduced by the various fluorescent test sources 
Displacement toward or away from the white point 
indicates decreasing or increasing saturation. De 
partures in the direction of adjacent color points 
indicate hue shifts 

After this work was completed, it was checked 
Each of the Munsell color 


samples was viewed with adjacent areas of the 


by visual observation 


samples lighted by different lamps. Appearance 


was compared while lighted by the warm white 
comparison and test sources and by the cool white 
test sources. It was the judgment of the observers 
that the calculated deviations were good represen 


tations of the visual differences. 
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Figure Spectral Distribution of Warm Whites 

BB —comparison standard (black body radiator at 2854 K) 
ww 

wwx 
wwxs 
The energy contributions of the mercury lines were in 
cluded in all chromaticity calculations, but are omitted 
Spectral positions of the 


standard warm white fluorescent 
deluxe warm white fluorescent 
special deluxe warm white fluorescent 


here for the sake of clarity 
mercury lines are indicated by vertical arrows 


Analyses of Distortion Patterns 


Study of the distortion patterns reveals the sig 


nificant differences in the color rendition qualities 


‘ 


of the test lamps. The standard warm white lamp 
than the standard 
ord with experience. The 


rs lighted 


shows much greater distortion 


ool white, which 1s in a 


differences in the appearance of the colo 


by standard, deluxe, and special lamps are well 


represented on the diagrams. Still it would be 


iseful if the differences could be realistically sum 


marized in a single number that would indicate 


or rendition. Several attempts were 


of them wholl satisfactory and the 


Table I. The 


Judd ana bv 


summarized in results of 


by Jerome and Harrison 


also shown for comparisor 
The first evaluation line A iS an attempt to 
relate average color distortion of each test source to 
the black body 


values were ob 


the average saturation afforded by 
omparison standard source. The 
tained by adding the graphical deviations of test- 
source color points (without regard to direction 
and dividing by the sum of the distances separating 
the comparison-source color points from the white 
point. The quotient was then subtracted from 1 
This method is based on the assumptions that 
all departures from comparison-source color rendi- 
tion are undesirable; that deviations in any direc 
tion are equally undesirable ; and that the extent of 
is directly 


undesirability proportional to the sum 
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definition 


x 


4. Color Rendition Patterns Cool Whites 


ints indicate the chromaticities of the 20-hue series 
Thus, 
rendition 


ated by the black body comparison standard 
they color 
th and direction of the lines indi 


tion of color shift 


represent optimum 
ate magnitude and 
introduced by the various fluores 


cent lamps 
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Figure 5. Color Rendition Patterns Warm Whites. 


The points indicate the chromaticities of the 20-hue series 

illuminated by the black. body comparison standard. Thus, 

by definition, optimum color rendition. 

Length and direction of the lines indicate magnitude and 

direction of color shift introduced by the various fluores- 
cent lamps 


they represent 


tortions. But visual examination seems to indicat: 


that small deviations are negligible, while larger 


ones present a disproportionately greater degree of 


ordingly, the rendition factors 


undesirability. <A 
line C were developed to illustrate the 


weight to the 


riven in 


effect of giving increasing larger 


deviations. Test-source deviations at each color 


point were weighted according to an arbitrary 


parabolic scale, by which the effective deviation 
corresponding to an actual RUCS deviation of 0.01 
s 0.01; that corresponding to an RUCS deviation 
of 0.02 is 0.04; that corresponding to an RUCS 
deviation of 0.03 is 0.09, ete. The summation of the 
weighted deviations was then divided by the sum 


mation of the test-source radii (as in B) and sub- 


tracted from 1 
methods of analvsis tried, 


using other quantities as the measure of distortion 


Several other 


ircumference of pattern, area of pattern 


sum 


mation of radii, and division ef distortions into hue 
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TABLE I 


Evaluation Method 


Standard 
Warm White Warm White Warm White 


A. Deviation Related to Saturation | 
of Comparison Standard 


ation Related to Saturation 


a Each Test Source 


Weighted Deviation Related t 
Saturation of Each Test Source 


n Index 
& Judd 


of Merit 


and chroma components. None of these techniques 
yielded rendition factors which related as well to 


subjective experience as those shown in Table I 


Correlation with Subjective Effects 


The color rendition factors given in line B ap 


pear to most closely approximate over-all color ren 


dition effects. Yet, they do not relate closely 
enough to visual experience to be considered wholly 
satisfactory. Subjective appraisal indicates greater 
superiority for the special deluxe cool white over 
the deluxe cool white than the factors indicate, 
while in the case of the deluxe warm whites there is 
less difference than indicated by the factors. Fur 
ther, there is no assurance that the factors are in a 
true percentage relationship to each other in the 
subjective sense; the sensation scale is not likely to 
be linear and no point of zero color rendition is 
defined. It can be said, however, that the factors 
are more closely representative of subjective expe- 
rience than others so far suggested 

Discrepancies with subjective experience are ap 
parently due largely to lack of data on psycho 
logical effects 
deviations in all directions are equally undesirable 


At present it is not known whether 


or by what factor larger distortions should be 
weighted relative to smaller distortions. Nor is 
there any assurance that equal deviations in differ- 
ent spectral regions will have equal effect on over 
all color rendition. 

Indeed 
the appearance of familiar colors is more important 


than maintaining the appearance of unusual colors 


there are indications that maintaining 


If a certain spectral distribution makes the human 


complexion look unusual, for example, it is likely 
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Color Rendition Factors 


Fiverescent Lamps Tested 


Special 
Deluxe 
Cool White 


Special 
Deluxe Deluxe 


Cool White 


Standard 
Coal White 


Deluxe 


ow satistactory 
dering purposes.® 
g light sources of 


appearance of yellow 


chromaticity, the 


fted from greenish-yellow toward reddish 
most people pre fer the latter, even though 
accompanied by a slight purpling of blues 


Thus, a term or factor expressing color rendition 
should do more than sin ply indicate change or 


diff It should evaluate the extent to whict 


erence 
the resultant differences provide a better or poorer 
over-all color rendition. In the final analysis the 


evaluation of color rendition is a subjective rather 


than an objective matter 
Subje tive color studies are needed supplement 


ing that reported by Commery and Leighton.® 


However, in addition to reporting change of ap 


pearance, they should evaluate the psychological 


effect of color change in terms of preferability 


This would provide the basis for weighting color 


shifts in various hue regions. Integrated with the 


work reported here, the result would be realistic 


color rendition factors capable of standing the final 
test of subjective appraisal 
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Louvers and Cove 
In a Conference Room 


A level of 60 footcandles is maintained 
after 300 hours’ operation in the con 
ference room at the Westfield Federal 
Savings and Loan Association, West- 
field, N. J. The recessed panel has 
ivory-colored 3 x 3 x 3-inch louvers, 
with white enamel reflectors located 18 
inches above the bottom of the louvers. 
Four 96-inch and four 48-inch T12 cool 
white lamps are mounted on 9-inch cen 
ters. The cove contains one continuous 
row of T12 soft white lamps. Ceiling 
is white, walls are of brown wood panel 
and the floor is covered with green 
carpet. Photo courtesy General Electric 


Company. 
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Built-In 
Sidewalk Lighting 


ONSOLIDATED Edison en 

entl; med a new appli 

resce! le , 
pany 's prope ! ew York Cit The ob tive 
of the installation is to throw a brig but glareless 


light on the sidewalks which will not irb apart 


ment dwellers in the neighborhood or ¢ ract street 
traff In meeting hi bye ‘ the station 
presented certain simple 
architectural lin 
feet high while 
the substation \ 
the 
t 20 fee 
ewalks are 
that, with 
of the 
lighted at all points 


building. the 


(ither design problems to he 


cold weather operation, making th 


architecturally harmonious, and using 
which would provide the desired coverage without 
glare. The a 


judging the effectiveness of the design in 


ompanying photographs provide a 
basis for 
overcoming these problems and meeting the overall 
objective 

The enclosed, single lamp fluorescent luminaires 
were specially designed. Six- and eight-foot units 
form a band some 3890 feet long. Reflectors are 
Alzak aluminum, paracyl shaped. Lightly frosted 


acrylic plastic encloses the fixtures. The single 
lamp in each unit is a T-12 standard cool white 
slimline. Those at the 28-foot level operate at 600 
ma while those at the 14-foot level operate at 430 
ma, thus maintaining a lighting level averaging 10 
footeandles at sidewalk level 
lighting ballasts are fastened to the roof or walls 


{ lutdoor fluorescent 


of the substation 

To avoid interference with sidewalk traffic when 
maintenance work is required, the luminaires are 
hinged to an aluminum channel fastened to the 
parapet. Changing a lamp or making repairs can 


be done from the substation’s roof or 


from inside 


the yard by swinging a fixture up and 


rests on the parapet 
lighted 


The display windows 


Glass block panels of the building aré 


with gold fluorescent lamps 
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Fluorescent luminaires, although not included in original 

design of station, appear as integral part of the building 

Display windows and glass block add interest to the 

severe architectural lines. Commercial applications must 

be carefully designed to meet the needs and conditions 
of each particular installation 


A prime consideration of the installation was accessibility 

for maintenance from the roof of the substation or from 

the inside yard. Hinged luminaires and aluminum channel 
were specially designed 


are illuminated to a level of 130 footeandles, form 
ing a pleasing contrast with the red brick, which 
gets only accidental spill light. The entire instal 
lation gains effectiveness because the surrounding 
area depends primarily on normal street lighting 


for general illumination 











+ 
Front door says “Merry Christmas” from the 






whole family. Faces are made of circles of white 






plastic foam block. Colored outdoor bulbs are 






entwined in the laurel roping. A projector lamp 





not shown, illuminates the door 








} 
a ome yor fhe 











B ble ight tree at left of imple —»> 
lisplay. Santa t from foam plasti 
and black 

















red 
















Front window decorated with laurel and three stately candles 


Greens are entwined with colored lamps; projector lamp accents 
the effect 









Christmas card” 





+> 

Low wattage incandescent lamp placed behind white Madonna vase 

filled with greens, creates a halo ¥f light for this simple display 

Another lamp behind the red fan highlights the poinsettia. Inex 
pensive ceramic or wax choir boys add accent 


Hol: 
~ OUlC ays 


Christmas lighting tricks so simple they can be 


assembled at home the night before Christmas 


os 
Simple, but effective — with ten-cent 
store material. An asbestos block 
forms the base of this box made with 
plastic sides. A small wood block in 
the center holds the plastic tree 
Angel hair conceals a series string of 
Christmas lights arranged around 

the center block 


<+ Mounted trees, left, are of gold cardboard punctured with 

paper punch and thumb-tacked to wood block. Strips of 

colored cellophane are pasted to back, to simulate tree 
hung with colored lamps when lighted from behind 


Luminous silhouettes, below, with white foam plastic 
bells, lighted from behind as shown in sketch 
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Low Pressure Mercury Discharges—Ill 


Xenon - Argon and Xenon - Neon 


By CEORGCE MEISTER 
THOMAS H. HEINE 


f the dis 

harge, and 

output of . osphor were ob 

ontrolled conditions of temperature, 

and gas pressure. The zero-gas- 

teristics obtained when operating 

only in the presence of mercury 

ro reference check. This 

k was made at the beginning and at the end of 

the experiment for each gas mixture investigated 
rhe following gas mixtures were investigated after 


being diffused at least 16 hours 


Xenon-Argon Xenon-Neon 
Xenon Argon Xenon Neon 


100 100 0 
aryvon were 
ras discharge 
iry vapor (ca ; 
010 milliamperes 100 
obtained, therefore, t All the data illustrated in the figures are for a con- 
stant lamp current of 500 milliamperes and for a 
constant wall temperatures of 45C for different 
pressure parameters ranging from 1 to 5 mm 
s, and to Krypton at 2 mm gas pressure is taken as the 


vi yusly pub 100 per cent reference point 


Voltage Characteristic 


xperimental - 
Bxpe . The voltage-composition curves at constant cur- 


procedurt rent and temperature for xenon-argon gas mixtures 
Fig. 1) show that the lowest voltage is obtained 
with 2 mm gas pressure in the pressure range from 
1 to 5 mm throughout the entire range of composi 
tion from pure xenon to pure argon. Above 2 mm 
the voltage generally increases directly as the pres 
sure increases. These voltage curves have the same 
eneral trend as those observed with the krypton 
argon gas mixtures except that the voltage curves 
at 1 mm and 3 mm gas pressure are reversed. This 
latter observation is also made in krypton-xenon 
voltage curves, in fact with all the tested xenon gas 
mixtures 
In xenon-neon gas mixtures (Fig. 2) the lowest 
ltage again is observed at 2 mm gas pressure up 
» about 90 per cent neon - 10 per cent xenon, but 


ond this ‘om position to pure neon the lowest 
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Figure 1. Relative voltage curves for mixtures of xenon 
and argon. 


s obtained at 11 
reases cire 
ept that the 
irves I 
omposition changes. The gen 
oltage curves is similar to those 
pton-neon gas mixtures ¢ ‘pt 


that the latter voltage curve at 1 mm gas pressure 


osses only the 


voltage "\ for 2 and 


and 

mixtures 1s obtained nerally at 

about num gas pressure, which observation 1s in 
agreement all the gas mixtures studied 

krvpton-argon and krypton-neon 

ixtures with krypton or xenon are 

‘tions to this observation 


n that their 


rwest at 1 mm gas pre ssure 


Arc Characteristics 
fficiency-com position 
‘“onstant current and temper 
ron mixtures (Fig. 3) show that the high 
rht efficiency studied is 
at 1 mm gas pressure npositions 
between pure xenon and pure a 


pressure there is an indication 


mum, as the concentration arg 
at about 80 per cent argon - 20 


which is about 5 per cent higher 
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Figure 


Pressure Mercury Discharaes 


it only about one per cent higher than pure 
argon. 


>: 


he are efi l 


iency decreases for all compositions 
he gas pressure increases from 1 to 5 mm. At 
and 3 mm gas pressure the are efficiency in- 
ases approximately linearly, as argon is added to 
on, only up to 60 per cent argon and then slopes 
fT as pure argon is approached; while at 4 and 5 
gas pressure the ar efficient y increases linear 
r all xenon-argon compositions from pure 
pure argon 
xenon-neon mixtures (Fig. 4) the highest 
also is obtained at 1 mm gas pressure 
and a pronounced maximum at 60 per cent neon 


40 per cent xenon is observed which is about 9 per 


cent higher than pure xenon but about 19 per cent 


higher than pure neon. At 2 mm gas pressure a less 
pronounced maximum is noted in the are efficiency 
urve at approximately the same composition which 
in this case is about 11 per cent higher than pure 


but only about 3 per cent higher than pure 
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Relative voltage curves for mixtures of xenon 
and neon 


Veister-Heine 
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Ultraviolet Characteristics 


66 
60 40 
GAS COMPOSITION 


Figure 4. Relative arc visible output efficiency curves for 
mixtures of xenon and neon 


per ent 
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positions te 
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at 56 mm 
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Ximately nt \ somewhat 
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urves at 
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ultra 
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Figure 5. Relative ultraviolet output efficiency curves for 


mixtures of xenon and argon 


is only about 1 pet 
pure ne 
the enti 


At 4 and 5 mm pressure th 


the either pure Xenon or nm 


eally constant throughout re composition 


iltraviolet effi 


range 


vy increases almost linearly at different rates 


up to 40 per cent neon as the concentration of neon 


but then a muctl 
As in the 


at 1 mn 


in xenon ncreased at siowe! 


1s 


rate up to pure neon ase with 


xenon 
» 


argon the effi erosses the 2 


nev at 2 mm is the 


ienev curve n 


vy curve so that after about it 


per cer 


is added to xenon the effi 


ip to practically 


The peak at 1 


RELATIVE EFFICIENCY 


GAS COMPOSITION 

Figure 6. Relative ultraviolet output efficiency curves for 
mixtures of xenon and neon 

Low Pressure 
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r cent xenon - 25 per 


orresponds to a similar maximum ultra 
ciency obtained with the 25 per cent kryp- 
ent xenon mixtures, and also to the 
with 75 
>) 


iency obtained 


ent mixtures at 


neon 
gas pressure 


The decrease in ultraviolet effi as the gas 


iency 


nereases from 1 to 5 mm is progressive 


about 35 per cent for pure xenon 


yure argon and pure neon the decrease in 


is irregular, and is only 


pressure 


or argon, and about 7 per cent 


Fluorescent Characteristics 


luorescent output efficieney-com 


irrent tempera 


@) 


60 
40 


40 
60 
GAS COMPOSITION 
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7. Relative fluorescent output efficiency curves for 
mixtures of xenon and argon 


Figure 


xenon-argon (Fig. 7) and xenon-neon 


mixtures have the same approximate gen 


la pe as the 


and relative output efficiency 


orresponding ultraviolet efficiency - composition 


urves. This correlation was always found in the 
previous publications 
fore, that the phosphor used is excited mainly by 
2537A 


since 


This similarity shows there 


which is measured by the ultraviolet meter 


+ 


orrelat 


lighter 


this on exists, it appears as though 


these cases, and behave the 


arut 


r the 


mn neon 


same in the neavier gases krv pton 


pre 
and xenon 

50 per cent xenon 
al 


50 per cent 
effi 


An approximate 


argon mixture has its maximum norescent 
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Figure 8 
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5AS COMPOSITION 
Relative fluorescent output efficiency curves for 
P 


mixtures of xenon and neon 


w pressure 

rresponding to a wall tempera 

naximum ultraviolet and fluorescent 

for an 

t 1) per cent xenon per it argon 

und at 1 mm gas pressure for a 75 per cent 
per cent neon n 

roximate 50 per cent xenon - 50 per cent 

ras pressure has its max! 

mposit and pres 


} 


the max 


mixture 
The ar 


rhnest at 


generally 


xenon 


mm gas pressure 


and xenon-neon mixtures. The observation 


aryvon 
again is similar to the earlier data obtained with 


krypton-argon, krypton-neon and krypton-xenon 


The xenon-argon and xenon-neon, how 
first mixtures to show maxima in the 
20 per 


these occur at about 


80 per cent argon, and at about 40 per 
6U per cent neon 


curves 
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Flexible Lighting for an Art Gallery 


In the Mead Art Museum of Amherst College, Amherst 


M. panels of white translucent corrugated acrylic 
plastic form a luminous ceiling with two inch slimline 
mps mounted 2 ft 8 inches above each panel. The ceiling 


16 ft 6 inches above the floor and 5 ft 9°, inches below 








the steel beams. Panels are 4 ft x ft 2 inches. The 
amps are operated at 1 ma except for those above the 
panels nearest the walls, which are fed at 200 ma 

To pt yility in the lighting, 14 circuits are 
ed. It 1 to operate half the lamps over the 
er a x 1ft area; to light only the center of the 
room, only the edge panels, or half of the center and all 


f the edge. The circuits contro] selective areas through 
nt the room. With all lamps lighted, current consump 
tion is 1.42 watts per square foot 


In order to introduce shadow contrast for the display 


of three-dimensional pieces, such as sculpture, reflector- 
type lamps mounted on the framework of the ceiling 
serve as spotlights 

An interesting feature of this installation consists of 
two mobile catwalks, each about a foot wide and each 
These 
s, installed to simplify re-lamping, run on the 


running 80 feet down the length of the ceiling 
catwalk 





steel ceiling beams on 3-inch flanged wheels and may be 
pulled to the desired locations by ropes on pulleys in the 
center (width wise) of the room. Two catwalks are re 
quired because the installation of ventilating ducts pre 
vented one such catwalk from being pulled the entire 
width of the ceiling. Ropes are disposed along the length 
of the room so that the catwalks are operable from any 
position. Architects for this installation are McKim, 
Mead and White, New York, N. Y 
Rohm & Haas Co. 


Photograph courtesy 
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.E.S. LIGHTING DATA SHEET 
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INSTALLATION AT DANIEL B. SNYDER FUNERAL HOME, 527 CENTER STREET, BETHLEHEM, PA. 


Lighting a Funeral Home 


LIGHTING OBJECTIVE: lo provide general illumination for a pleasing atmosphere which can be 


regulated to provide a change of mood 


GENERAL INFORMATION: Ir} hapel measures 00 4° x 19 5 and the layout roo 
s 10 e ceiling is eggshell tile (70% RE), walls sea foam gre 


play DackKkure und burgund i) 


INSTALLATION: Cieneral hehting is pre ile t a cove of de luxe warm white fluorescent lamps 


on single strip channel manufactured b s Mfg. Co.) around all walls of the chapel and 


Portable lamps add t ¢ atmosphere and furnish additional light at reading points 


mps employ 100-watt white-coated lan ps. and the six-way floor lamp uses a 100/300 


} 


lighting and three 40-watt lamps for direct lighting. The casket 


light lamp for indirect 
1 flowers are highlighted by two Lichtolier No. E-1564 torcheres eac} ntaining a 100/300 watt 


idirect daylight lamp 
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Lighting a Funeral Home | continued 
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reneral illumina 


Lighting data submitted by E. W. Halteman, Pennsylvania Power and Light Company 
Bethlehem, Pennsylvania as an aid to the design of similar installations 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y 


Series XVII 12-52 





Some Photographic Methods Applied to Photometry 


Discussion and Rebuttal on paper by Charles Marsh 
Published October 1952 issue of ILLUMINATING ENGINEERING 


ons 


f the 


r the 
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iphing 
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Structural Lighting in a Modern Home 


Discussion and Rebuttal on paper by Aileen Page 
Published October 1952 issue of ILLUMINATING ENGINEERING 











oon be doing | f der fo i pace is possible when furniture arrangement is 


tects and a ht con ablic d in advance and coordinated with the architectural 
home and the family living needs. No one 

cabinets and equipment in a well designed 

its layout is planned at the blueprint stage 

ng and best utilization of space. In other areas 

better utilization of space, better coordination 

scale with room size, greater suitability of 

family living needs and circulation require 

ments ¢ possible when planning of furniture arrangement 
is done at the blueprint stage. Perhaps if this practice were 
re widely used, there would be fewer homes built in 

it is next to impossible to work out a satisfactory 

ment of furniture (sometimes the reason for con 

stant rearrangement)! Certainly the lighting consultant's 
work is simplified, and much better lighting answers result 


when preplanning of furniture arrangement is done 


A New Lead-Lag Ballast for Discharge Lamps 


Discussion and Rebuttal on paper by C. H. Burns and H. E. Bachman 
(Published October 1952 issue of ILLUMINATING ENGINEERING 


low starting current causes 

unt reduction in lamp life. While this was certainly 
y series ballasts economics still 

lead lag types 
me yw made in accord 

tions a ‘ ‘ allast Manu 

provide considerably i current and 


lamp life fig 


discussing this paper, I believe it 
that the watts loss of the original 
instant start lamp was 
became apparent, there 
1 more efficient ballast 
brought out a sequence 
irrent was considerably 


iis ty} 


pe of ballast design 


t several disadvantage : } v , ses as low as watts for two 96T12 lamps 


lack of strobosco ’ full lamp wattage 


flicker effects on lamps controlled by various s been shown that this type of it gave reduced 
llasts shows little or no disadvantage with ‘ e in installations where a gr number of starts 
ompared to high voltage lead lag ballasts t ay ’ ’ ) iled, lamp No. 1 
flicker can be gre rT oO ] f operated at reduced ¢ ised a premature cathode 

or series bal ley i failure. On the basis of t nformation, the recent specif 

used white lamps ‘ ‘ ‘ ) a been ch < » increase starting current 
paper “Stroboseopic iF Effect o j starting current requirement 
” presented at LES. Na ‘ r hrou t stor rather than a 
and printed (oMINATIN« , he , } . ; . nereased This 


’ 
clears uy f lisconeey y V , ‘ for series sequence 


Discussions and Rebuttals 











Annual Report of 
The General Secretary—1951-1952 


By C. C. KELLER 


HE CONSTITUTION o TABLE I.-Membership as of September 30 
mety specifiieNs as one ot n t 


1949 1950 195! 
(renera 
ransac 


iterial 


ttees ar 
wer inn 
headquarters pre 


; TABLE II 
ial report was presented ¢ h 
mal Techr | 


Septe 


Gains and Losses in Membership During Year 


Ending 
September 30, 1952 


Members 


Associate Student 
Emeritus 


Fellows Members Members Members 


‘ 4 


cted Fellows 
Chicago Con 
eritus and Stu 
eritus grade 
reach this 

and this 

ur deemed 
reward hy 


leveland 











MEMBERS 











1206 





Figure 1. Membership of I.E.8.: Total, Members, Associate 


Figure 2 
Members, all others 


Detail of special membership grades. 


DECEMBER 1952 


the General Secretary 1951-1952 





an’ 1 Gindent Member during the flacal 








TABLE Ill 


Members 


Emeritus 


CANADIAN RECION 


EAST CENTRAL RECION 


CREAT LAKES RECION 


INTER. MOUNTAIN RECION 


MIDWESTERN RECION 


NORTHEASTERN RECION 


SOUTHERN RECION 


SOUTH PACIFIC COAST REGION 


SOUTHWESTERN RECION 


Alamo ¢ 





Fellows 


Members 


Membership of Sections and Chapters as of September 30, 1952. 


Associate 
Members 















Student 
Members Total 


ENGINEERING 





CHICAGO 


r NEW YORK 
Pri ADELPHIA 
PITTSBURGH 





C = 1906 CHARTER SECTIONS 


NEW ENGLAND 








182 ox 


Figure 3. 


Today, more than ever before, the 
ophthalmologist, the architect, the psy 
chologist, the teacher, and many others 
are showing a sincere interest in the 
progress of lighting. 

larger, it is inevitable 


(5-10 


As we grow 
that our turnover is fairly large 
per cer t) Many join our Sox iety be 
cause their work temporarily empha 
sizes lighting; many for local 


The Me 
there was 


join 


business bershit 


reasons 
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Growth of Sections and Chapters 
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TABLE V. Itnumiw~aTinge EnwGrneerine Page Content by Subject Matter 


Oct. 1950 te Oct. 195! te 
Sept. 195 Sept. 1952 





Administration of 
Headquarters Functions 
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Representatives 


To Other Organizations 
Research Executive Committee 


Finance 
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Total of $244,278.67 in 1951-1952 Figure 6. Comparison of income and expense 
Figure 5. The Society's financial support 
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Figure 9. Trend in Society's reserves 
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survey information regarding the tele r and I\ 


vision viewing and lighting habits in ng guide entitled 


Testing Proce 
( haracterssti 
G. A. Horton, Chairman 


The committee reports progress as 
follows on its principal assignments 
l. Review for revisior “Report of 
Committee on Photoelectric Portable 
Photometers.” A first draft was pre 
pared and submitted to the committee 
for study 
2. Revision ak 
1.E.S. Guides to Testing Procedures 
“Testing Specifications for Lighting 
Equipment.” I. Diffusing Enclosing 
Glassware IIT Asy1 
Window Refle 


sensitivity of the lamps involved. This 
is at present in the study stage. 

Preparation of “LES Guide for 
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been prepared with 

the Bureau of Stand 


been reviewed once by 


obtained fo ub-committee on Brightness Mea- 
lraft suremer s appointed. This was 
..S. General considered necessary because of the 
first draft highly eontroversial nature of the sub 
itted to ect 4 liaison member to the Joint 
Sub-Committ LE.S.-U. 8S. Publie 

Health Service was appointed to assist 

proposed publication “How 
to Make a Lighting Survey.” The com 
ittee voted to revise “TES. Guide 


riecal Measurements of Fluo 


in the 


and a sub-committee 
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Nighttime Display for Furnace Showroom 


In the new showroom of the American Furnace Co., St 
Louis, Mo., the lighting installation was designed to 
utilize the display potential of a fully glass front on a 
centrally located street. General illumination is provided 
by 116 glass-enclosed troffers, each with three 40-watt 
fluorescent lamps. The troffers are spaced on 6 ft 6 inch 


DECEMBER 1952 


centers flush with the 10 ft 6 inch-high acoustical ceiling. 
Supplementing these are 18 150-watt shielded reflector 
spot lamps. Illumination level is 62 ft-c 

This installation, which was designed by Roger W 
Renkel, Union Electric Co. of Missouri, won for him an 
IL.E. Merit Award Certificate 











vestions and 


nswers 





on light sources 


The 1.£.S. Committee on Light Sources, under the chairmanship of G. S 
Evans, has prepared this listing of answers to frequently asked questions 


Readers are in.ited by the Committee to submit similar questions of 


general interest on light sources, to be considered for publication from 


time to time 


Are there American Standards for incandescent 
filament, fluorescent and bactericidal lamps? 


I i i 


Can the same fluorescent lamp luminaire be 
used on a-c and d-c circuits? 


What determines the life rating of an incandes 
cent filament lamp? 


Questions may be sent in care of Society Headquarters 


7o0 to 1000 hours. Certain industrial, 


id special service lamps 
AK) hours or more 


wtual life ratings assigned to lamps ar based on 


the results of many tests, and may differ from the 
rating theoretically possible. Refer to 


IES] hting Handi k Seeond Ed oO venue 5 


What determines the life rating of fluorescent 
and mercury lamps? 
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don the re 


rating of fluoresce and mercury lamps 
numbers 
esentati made under 
, burning 
auxiliary 


tests } 


ted as being rep 

field burning conditions 

What is the relationship between heat and light 
produced by an infrared heat lamp? 
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How much light do inside frosted and daylight 
bulbs absorb compared with clear bulbs? 


Insiv frosted bulbs absorb approximately one 


half per cent and daylight bulbs approximately 35 


light than clear bulbs 
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Medal Award Nominations Due January | McGraw Award to the Late 
William C. Johnson 


Student Members 1.E.S 
May Seek jobs Through |. E 





Deadline for Conference Paper 
Outlines Is February Ist , 


February 1, 1953 is the deadline set by the Papers 
Committee for outlines of proposed papers for the 1953 
National Technical Conference 

Authors wishing to present papers at the New York 
Conference in September should prepare brief outlines 


triplicate coples "V 


f their proposed paper and mail 
February Ist to 
Dr. R. M. Zabel 


Chairman, I.E.S Papers Committe 


Westinghouse Electric Corporation 


onference, a further deadline will 


the final manuserip 














Here and There with 1.E.S. Members 


Roy A. Palmer and R. M. Johannesen hold the Section 
Charter of the Carolinas Section, presented to their mem 
at a recent Section meeting. Guest speaker of the 
Brown, who spoke on “Industrial Light 
mn in background. A Certificate of Merit 


ented to Norman Tindal, for his work as 


Section Chairman last year 


in Regional Vice-President 

in and several members of 

rmed I.E.8. Region met in 

owing the Chicago Confer 

s Regional projects. Ruby 

Editor, was guest. Visible 

graph are, |. to r.: Howard 

A. F. Weers .K. J. Stines of 

H. T. Rankin, Ruby Redford, 
Bischofberger (Rocky Mountain 

n Chairman), G. W. Strain, J. L 
neman. Also present but not shown 
re: G. B. Buck, I, 8. B. Neumann, 
J. Vieau, H. C. Ernst, L. M. Bailey 


T. Taylor Peake (right), retiring Chairman, Georgia 
Section, hands the gavel of office to J. D. Mitchell, Chair- 
man for 1952-53. Mr. Peake himself was presented with 
an inscribed gavel and a framed certificate, which he is 
in appreciation for the successful year under his 


holding 
dinner meeting the Section's 


administration. At this 
officers were installed 


At the speakers’ table of the St. Louis 
Section meeting, October 23, are, Ltor 

Brooks Chaissaing; C. Carter Lewis; 
Edwin F. Guth; J. W. McAfee, Presi- 
dent of Union Electric Co., and featured 
speaker at the dinner meeting; L. M 
Wallace, Jr., Section Chairman; Roscoe 
C. Hobbs, St. Louis Chamber of Com 
merce; J. F. Whitehead, Jr, W. A 
Grolock, President, St. Louis Chapter 
A.L.A.; Henry J. Butler. Attendance at 

the meeting was 194 
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As Industry Aim 
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City of Detroit 
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SCROLL of commendation from the Detroit Common Council is presented to 

L. J. Schrenk (at right) by Eugene I. Van Antwerp, member of the Council 

Looking on are retiring Secretary of the Section, John Dawson, and retiring 
Chairman, Alfred C. Sangster 
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SE TN ERIN 


New G-E Rapid Start lamp needs 
no starter, cuts maintenance 


This is good... This is better... 





IN THE NEW RAPID START has been General Electric Rapid Start lamps almost instant starting 
il to « nate the starte ‘ and smooth, simple operation 


! (-E Rapid Start tluorescent lamps are rapidly becoming 

ivailable. Many leading fluorescent lighting fixture manu- 
facturers are incorporating the new lamps and ballasts in 
their latest equipment. These two newest developments of 


(,-b. research are another reason why you can expect the 


best value from General Electric fluorescent lamps 


GENERAL @@ ELECTRIC 
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There will be a series o 
ings, each lasting 2 hours 

00 p.m.) beginning Monday, January 
th, 1953 in Reom 909 of the Union Bank 
tuilding Fourth Avenue and Wood 
Street, Pittsburgh 22, Penna. The course 
will include lectures and demonstrations 
Each session will provide opportunity for 
questions and discussions. Films, slides 
visual audio aids and other educatior 
devices will be used whenever possible 
The registration fee is $5.00 per person 
which covers the cost of the printed ma 
terial distributed 

Registrations now being taken by Alex 
R. Hampsey, Duquesne Light Compar 
435 Sixth Avenue, Pittsburgh 19, Pa 
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Artificial Light in Photography 
Course at Chicago Lighting Institute 
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Holds Annual Meeting 

The Tenth Annual Meeting of the 
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selling MAYA high standards in...... 
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pee eee. MODERN LIGHTING 


facts ABOUT THE NEW A & 
B-9000 SERIES, 4 & 8 FOOT “McKINLEY” 
FLUORESCENT LUMINAIRES 


6 THE McKINLEY is available in 4 or 8 foot 

units using two lamp bi-pin fluorescent 
lamps. In slimline lamps, it is available in 
4 and 8 foot, two and four lamp units. 


* THE McKINLEY is pendant mounted indi- 
vidually or in continuous rows using time- 
saving Pittsburgh “H” series hangers. 


THE McKINLEY has a rugged chassis. 8-foot 

units need hangers only at the ends. On 

all units, hangers may be installed at any 
»int along the raceway to avoid pipes, 
cams and other obstructions. 


WRITE for DATA SHEET 


Bulletin B-9 contains complete 
information and dimensions on 
the new “ McKinley.” Wrate for 
your copy today. 
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“She McKinley ’F _newest addition to 
; 7 


the famous Pittsburgh 
Presidential Series of Fluorescent Luminaires—is setting 
new high standards for /wminous-indirect luminaires. Beau- 
tiful, modern styling plus high overall efficiencies make it 
truly a creative example of sound illuminating engineering. 

The luminous panels of white, ribbed polystyrene give 
“The McKinley” high reflectivity with low surface bright- 
ness and produce a luxurious quality of illumination. When 
lighted, the luminaire blends into the ceiling since its bright- 
ness and that of the ceiling are almost equal. 

“The McKinley” more than meets the brightness spe- 
cification of the Illuminating Engineering Society, the 
American Institute of Architects and the American Standards 
Association. 


PITTSBURGH 


REFLECTOR COMPANY 


411 OLIVER BUILDING - PITTSBURGH 22, PENNSYLVANIA 
Manuf of Fly and | cd Lighting Equipment 
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1122 W. CATALPA AVE, CHICAGO 40, ILL., U.S.A. 





Some Installations To See in the Great Lakes Area 
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1 COMFORT FOR INDUSTRY. Dic-cm- 2 COOLER, CLEANER OPERATION. 
bossed apertures in reflectors provide A gentile flow of air passes through aper 
10 uplighting for improved visual tures reducing dirt and dust deposits. This 
comfort and freedom from irritation and breathing” action keeps fixture cooler, 
nervous fatigue due to eyestrain cleaner and more efhcient 


a we ww 


3 TURRET’ SOCKETS. Sturdy, vibration 4a ALL-WHITE PORCELAIN REFLECTORS. 5 WIPED REFLECTOR EDGES. Excess 


proot Turret sockets are standard equip Outside as well as inside, every inch of re porcelain enamel ts carefully wiped away 











ment on all CFI Day-Lines — providing flector surface is finished in snow-white por from reflector edges—an extra operation 
positive lamp seating and simpic lamp celain enamei } roviding Maximum high that c laminates chipping aml crazing ot 


installation or removal refiection surtace for greater efhcency the finish at a most vulnerable spot 


“® 


6 bonus advantages you get 
with CFI Day-Line Industrial fixtures 





© new Low cost. CFI Day Line 
prices are ‘\wOslantially lower because of 
smproved construction methods. Get 
the full CFI Day-Line story. Write today 
for Bulletin OD-568 —the story of 
COMPORT FOR INDUSTRY at new 


low 





Day Brite 
Lighting Inc., 
$432 Bulwer 
Ave., St. Lowis 7, 
Mo. In Canada 
Amalgamated 
Electric Corp 
Lid., Toronto 6, 
Ontarto. 
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Fluorescent Service Co. 
finds CERTIFIED BALLASTS best 


WILLIAM H. STERN, President 
Fluorescent Service Company 


Fluorescent Service Company, outstanding Washington, D. C., firm specializing in maintenance of 
fluorescent lighting installations, reports CERTIFIED BALLASTS give the best lighting results. 


Mr. William H. Stern, president, says, “I find far fewer ballast troubles and better lighting 
performance when Certified Ballasts are used and I con- 
sider it good practice to install Certified Ballasts whenever 


replacements are necessary.” 
Experience is proving it pays to insist on CERTIFIED 


BALLASTS because they assure — 


Full Lamp Life Rated Light Output Long Ballast Life 


CERTIFIED BALLASTS are made by 10 leading manufacturers to 
precise specifications, then tested by Electrical Testing Laboratories, 
Inc., which certifies they conform to these high standards. 

Write for complete information on the types of CERTIFIED 
BALLASTS available from each participating manufacturer. 


Participation in the CERTIFIED BALLAST program is open to any 
manujacturer who complies with the requirements of CERTIFIED 
2 BALLAST MANUFACTURERS. 


FATIFIED BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 





2116 KEITH BLDG., CLEVELAND 15, OHIO 
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Work, Vision and Illumination 
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Lighting Panels Provide 
* 
Decorative A eal at Center Gateway Center, Pittsburgh, Po.—a trio of steel-clad 
office towers erected by the Equitable Life Assurance 


Society os port of the city's famed redevelopment pro 


grom. Approximately 11,000 squore feet of PLEXIGLAS 
diffusing ponels are used for luminous ceilings in lobby 


corridors 


Architects 
j 


All lobby corridors of the Gateway Center buildings in Pitts- ( 


burgh are lighted as sho above, by custom-formed panels of Builder 


> sacrvlic plastic suspended beneath cold cathode tubes 
PLEXIGLAS acrvlic pla uspe ided neath ld cathode tube Lighting Design 


Lighting by Fed: 


The architects wanted a faceted ceiling design that would give 
PLEXIGLAS Fabrication 


sparkling texture to the lightir v The lesigner achieved this by Dura 
having multiple pyramids formed into each acrylic plastic panel; 
mounted wall to wall along the corridors, the panels contribute 


marked decorative appeal to the lighting installation 


Phermoplastic PLEXIGLAS panels can te formed easily to 
almost any shape or design. This makes it possible to combine 
lighting with decorative treatments of ceilings—frequently at 
substantial cost savings. In addition there are the advantages CHEMICALS FOR INDUSTRY 
of diffused illumination, low brightness ratios, and fixture-free 


appearan: e. 


We will be glad to send you design details of the luminous 
pvt shown above , = ROK’ = HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representauves um principal foreign countries 






















The Only ballast 
of its kind 





NEW LEAD-LAG SLIMLINE BALLAST 


¢ Small as a series ballast 
* Economical as a series ballast 


Compare size, weight, price and power loss to a series ballast then add 
longer lamp life, better maintenance, positive stroboscopic correction. 
That's the new Westinghouse LEAD-LAG ballast now available for all 
slimline lamps. No more lamp replacement guesswork . . . full-rated lamp 
—— life... more satished slimline customers. Get the whole story. Send 
: . for B-5614, Westinghouse Electric Corporation, P. O. Box 868, 

\ —s Pittsburgh 30, Pennsylvania, J-04315 


you can 6e SURE... i¢ irs 


= Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland, Ohio 


—> —o— 
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Constant Wattage Sequensier) Ballast 


The Rapid Start Fluorescent Lamp is particularly well suited to series-sequence operation, which 
Sola Electric Co. introduced to the Fluorescent lighting industry in 1949. The Sola Constant Wattage 
Sequenstart Ballast has four distinct points of superiority for optimum operation of the Rapid 


Start Lamp 


1. LONGER LAMP LIFE: 


This new Sola ballast is designed to meet the 
lamp manufacturer's specifications. Its peak 
to RMS ratio is only 1.42, better by 16% than 
the maximum specification. Line over-voltage 
can't shorten lamp life because secondary 
voltage is regulated through the patented 
Sola Constant Wattage Circuit 


2. CONSTANT LIGHT OUTPUT: 


Rated lumen output is delivered at all times. 
Incorporation of the Sola Constant Voltage 
Principle insures maintained light output con 
stant within +2% over the primary voltage 
range of 106-130v 


S O LA Zee BALLASTS 


Transformers fer: Constont Voltoge © Cold 
Ol! Burner ignition © Power © Controls © et. © SOLA 
New York: 103 £. 125th Si New York 35 y TRotolgor 


N 
Boston: 246 Walnut St. Newtonville, Moss. D€catur 2-3510 © 


© Filverescent Lighting 


6.6464 


DECEMBER 1152 


Cathode Lighting 
tLecraic co. Pref 


Philadelphia: Commercial Trust Bidy 


3. QUIET OPERATION: 

The special lamination results in exceptionally 
quiet operation. The outer legs of the core are 
widened to reduce stray magnetic fields, and 
consequently the tendency to set up vibration 
in the metal parts of the fixture itself. Sola 
Pressed-in Core-and-coil construction virtually 
eliminates lamination hum 


4. LONG BALLAST LIFE: 


Temperature rise is low for cool operation. 
When one or both lamps fail the operating 
temperature of the ballast is reduced, rather 
than increased, due to the Sola circuit. 


Write for a new bulletin which gives 
electrical and mechanical specifica- 
tions of the Sola Constant Wattage 
Sequenstart Ballast for Rapid Start 
Lamps. Ask for Bulletin CPFL-167. 


© Mercury Vopor lighting © Luminous Tube Signs 
16th Street, Chicege 50, Mlinois, Bishop 2-1414 
Swetlond Bidg. Clevelond ° 1.4005 


PRospect 
Rittenhouse 6.4968 i) ea ee 


w. 
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GrateLite Louvre 


the latest idea in lighting 
A SYMPHONY OF DIFFUSED LIGHT 


for fluorescent lighting, molded of 

c Is a new conception of architectural 

beauty and efficient lighting: Its diffusion results fromthe %” 
cubical lattice that cuts off direct light at a 45° angle. 


*k 


But words alone cannot describe beauty. See for yourse 
and ask to be shown a sample. it will give you a ne 
outlook on lighting. 


GrateLite is tough, quickly cleaned an 
de-staticized. It is furnished in one piece with 
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classrooms 
e 


libraries 
& 


offices 
» 


lecture rooms 
o 


gymnasiums 
a 


corridors 


The first choice where 
the demand is for 
the finest! Available 
for 2, 3 or 4 lamps 
either 40-watt or 
Siimiine in 48”, 72” 
or 96” length 
Moulded plastic louver 
with 45° of 31 
shielding. Choice of 
curved transiucent 
plastic of steel 
side panels 


Pientiful light for con 
tinuous close seeing! 
True parabolic 
reflectors of diffused 
Alzak aluminum combine 
with T-17 lamps to 
assure maximum light 
output, low surface 
brightness, and 
freedom from glare 


PiB-240 
LOW-BRIGHTNESS 
UNIT Uses two 60” tubes 


Outstanding for general 
school lighting! 
Economical in cost, 
but a “luxury” fixture 
in appearance and 
performance 
Baffie-type louver 
provides 25°-35 
shielding. Uses two 
lamps, either 40-watt 
of Slimline in 48” 
72” of 96” length 
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LIGHTING 


leader OFFICER installation, using 2-lamp 96” Slimiling units. 
Translucent plastic side panels, 45° plastic egg-crate louver. Ff) 


@ FROM KINDERGARTEN TO THE POSTGRADUATE 
LEVEL . 


Scientifically controlled light diffusion, minimum shadows, 


Leader stars in lighting for schools. 





and absence of glare provide ideal seeing conditions. 
Leader fixtures are beautifully styled and superbly efficient 
in operation. Economical to install and easy to 

service, too. 

The wide variety of correctly designed Leader fixtures 
assures the right light for every need, from top to bottom of 
the school plant. Three of the most popular Leader 

units for schools are shown and described at the left. 
Complete information on these and other Leader fixtures 
available on request to all who are interested in the 


best in school lighting. 


Sold and installed by the better electrical wholesalers and contractors 


Me Seidel Amauizas Ne./ Lighting Equgpmend Manufacium 





LEADER ELECTRIC COMPANY © 3500 North Kedzie Avenve © Chicago 18, Iilinois 


Leader Electric—Western © 800 One Hundredth Avenve * Ockland 3, California 
Compbeli-leoder, ltd. © Brantford, Ontario © Caneda 








NEW EQUIPMENT DATA 


AVAILABLE WITH COUPON 


New manufacturers’ catalogs and bulletins listed below are available 
free to readers of ILLUMINATING ENCINEERINCG by mailing the 
coupon. Circle the numbers of those items which you want, drop in 
envelope or fasten securely to back of 2-cent postcard addressed to 


Publications Office. 


Offer good for two months 


Circle numbers wanted. Enter name and address. Clip out and mail. 


3456789 10 11 12 13 14 15 16 17 «18 
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custom-fits any commercial interior —at no more 
than the cost of ordinary fixtures 


50,000 DIFFERENT PATTERNS POSSIBLE 
20% MORE LIGHT 


When you specify MITCHELL MODULE, you specify the 
dest in ultra-modern commercial lighting. It's a revela 
tion: with just 4 simple, low-cost “building blocks of 
light’, MITCHELL MODULE offers unlimited lighting pat 
terns to custom-fit any commercial interior. MODULE'S 
exclusive plastic louver passes 20°; MORE LIGHT. Units 
fit together simply (mechanically and electrically) for 
quick, low-cost installation, and for easy rearrangement 
of patterns to suit changing needs. MODULE mixes all 
light sources smoothly in one harmonious, beautiful 
system —puts the light exactly where it’s needed. No 
ordinary fixtures can match MODULE —the only lighting 
that custom-fits with standard low-cost units 


Only MITCHELL makes MODULE 


There's nothing in lighting easser to specify, easier 
to sell than MODULE. lt custom-fits and “grows 
with every lighting need. it delivers MORE LIGHT 


it stays beautiful new it costs no more thon ordinary e*t- 

fixtures. It's Americo's No. 1 Commercial Lighting + 4 i> Pee = 
with exclusive odvontages for architects, wholesal - — 
@rs, contractors, utility consultants ond users. You'll P. 


wont the facts obout MODULE —write today for 0 atli—reas 
full descriptive cotclogs . : 


MITCHELL MANUFACTURING COMPANY, Dept. 3-M 
2525 North Clybourn Avenue, Chicago 14, Illinois 
In Canada: Mitchell Mfg. Co., Lid., 19 Waterman Ave., Toronto 


ea 


DecemBeErR, 1952 








BOTH HIGH-SPEED SAFETY AND LOW MAINTENANCE COST MADE POSSIBLE WITH G-E FORM 109 LUMINAIRES. 


afe speed with G-E Form 109’s on 


wo New Jersey Turnpike bridges 


NO NIGHT FATALITY has occurred on the two New Jersey Turnpike 
bridges illuminated by G-E Form 109 Luminaires, despite heavy 
traffic averaging 84,000 vehicles during every 24-hour period. The 


Form 109’s make safe, high-speed driving possible where the New 
Jersey Turnpike bridges the Hackensack and Passaic Rivers, and 
warn motorists of the change from the usual straight-away travel 


USE FILAMENT LAMPS. Average intensity of 0.6 footcandles on the 

ncerete roadway is provided by 133 G-E Form 109’s equipped with 

10,000-lumen, 20-ampere filament lamps, at a mounting height of 30 

to light center, with 100-foot staggered spacing. Poles are iso 

d from the road area with a special bracket mount which mounts 
them over the side of the bridge structure 


LOW MAINTENANCE. The G-E Form 109 luminaire gives you the 
flexibility of using either mercury or filament lamps, the economy 
f G-E standardization, and extremely high light utilization. You 
ire assured of minimum maintenance cost with quick, easy relamp 
G-E FORM 109 | Pani nye tad ing and low glassware breakage For information, ask your G-E 
, . representative for Bulletin GEA-5419. Or write Section 452-135, 

General Electric Company, Schenectady 5, New York 


GENERAL @@ ELECTRIC 


\ LUM 
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PUBLICATIONS 0¢/ tie 


ILLUMINATING ENGINEERING SOCIETY 


| f technical mmittees of the 


These publications summarize the studies and conclusions 
Illuminating Engineering Society over a period of years. They contain the latest available infor- 
mation about many aspects of the art and science of illumination. and include details of applica 
tion as well as lighting technique. Each publication listed here carries the authority and 
approval of the Society. 

These Society publications are available in single copies for information and for lighting 
reference book shelves or in quantity for educational or other distribution. Each publication is 
numbered for ordering when using the coupon printed on the back of this page 


(1) L2ZE.S. LIGHTING HANDBOOK, Second Bdition (11) LIGHTING FOR WOOLEN AND WORSTED TEXTILE 
MILLS (1949) 





BRAND NEW! One volume, 987 pages. Published Detailed treatment of lighting for opening and grad 
1952. Complete revision of first edition includes basic Pea ah . ’ 7 ~s ‘ ; _ os pediing, Betas 
information on all phases of lighting practice and tech ae ges 

nique, based upon recently developed standards. Con (12) LIGHTING FOR MACHINING OF SMALL METAL 
tains 18 technical reference and application sections; pcr wer Cees . P P - 
complete appendices of information regularly used; . ogee re rena eee a 
655 photos, drawings, lighting tables, charts; fully ease , oo a ae ae . ~— ae 
cross-indexed . over 4500 items. For use of lighting # ; Pm) a cae os : ae wher = rr sesialll 
engineers and specialists, consultants, architects, de ole . sein c ceili: auubiliins nal 5, a 
signers all who plan, install and manufacture 
lighting systems and equipment 





(13) LIGHTING FOR FLOUR MILLS (1949) 
Close-up photos of visual tasks and levels and quality 
of illumination for roll, sifter and purifier floors; pack 








ing areas; and product contro) stations 


1.E.S. RECOMMENDED LIGHTING PRACTICES wed ep 
’ ym general supplementary artificial lighting an@ 

oninnmandiibines stented with charts and tographe m to all types of cannerie@, 
( eated 1 4 our and equipment suitablp 


(2) HOME LIGHTING Recor: mended Practice (1947) inst . ' nneries nitation and safety; an@ 


These booklets contain the latest officia! I.E.S. lightin 


(3) OFFICE LIGHTING Recommended Practice (1947) 
(4) STREET AND HIGHWAY LIGHTING American Stand- (5) LIGHTING FOR BAKERIES (1950) 
as@ Practice (1947) Committee study report on baking industry; complet 
(5) LIGHTING PRACTICES FOR STORES AND OTHER with photos and drawings of typical floor arrangement 
MERCHANDISING AREAS (1948) and lighting layouts; paint color for visual environment; 
(6) SCHOOL LIGHTING American Standard Practice use of day | ! ghting levels for various depart- 
(1948) ments: maintenat Als . f st ¢ 
(7) LIBRARY LIGHTING Recommended Practice (1950) et ! e at a quantity prices 
(8) DAYLIGHETING Recommended Practice (1950) sj 
(9) SPORTS LIGHTING Recommended Practice (1951) 


(20) INDUSTRIAL LIGHTING American Recommended OTHER COMMITTEE REPORTS 


Practice (1952) (46) ART GALLERY LIGHTING (1945) 
Booklets above available Con tely strated guide t ghting exhibits of sculp 
- 7a rhe r quantity prices upon 


REPORTS ON LIGHTING IN INDUSTRY a7) LIONTING OF CENTRAL STATION PROPERTIES 


Lighting recommendations based on recent studies (re 
search, surveys of current practice, and experimental! insta) 


I. Committee on phting Stu “Foject (18) TRANSPORTATION LIGHTING (1951) 
r lighting for buses, streetcars, rapid transit and 


ad dispatch 


trains. 25¢ per copy juantity prices upon re 
over) 
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PLBLICATIONS OFFICE 

ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway 

New York 23, N. ¥ 


Please send me, addressed as below, copies of I.E.S. Publications which I have indicated by number. 


My check order) is enclosed. [] Bill me 


money 


Item No Name 
cop) 


cop! Company 
copi . 
Street 


cop 


copies City 


OCR EERE SESS SSE CESSES SEES SSS eee ee eeeeeee a’ 


Date 


1 BS. Section 
or Chapter 


Zone State 


Indicate publications wanted by number. Print or type name and address. Clip out and mail. 


CONTEMPORARY LIGHTING IN MODERN AND 
TRADITIONAL INTERIORS (1951) 

64 fe ort combines recommended residence light 

oration techniques. Report written in 

and is completely illustrated 130 

large sea photographs and drawings show interiors 

and sketches of construction details using light and 

r in different home surroundings, Colonial to Modern 

installe luminaires and portables, with 

hapters for ve, recessed, window and wall 

‘eiling fixtures and wall brackets; portable 

of fluorescent tubes, ete. Available at §1 

py; quantity prices upon request 
CURRENT LIGHTING PRACTICE FOR TELEVISION 
PRODUCTION (1951) 


Ps ng practices currently in use in television studios 


] ntit ices upon request 


FUNCTIONAL VISUAL ACTIVITIES IN THE HOME 
(1951) 


and extent of the associated areas to be lumi 
eans of dimensioned sketches where 

are located in the home 

ighting equipment. Will 

measuring equipment perform 

in lighting installations; home 

amps for optimum illumina 


es upon request 


LIGHTING DATA SHEETS 


‘ swings and engineering data on actual 


ns 
for binders, available on light 
automobile and other indus 
ng rooms; churches; audi 

es; indoor and ot 

iighway lighting 

r binder, data sheets are 
architects 


i power 





New 24-sheet Series ZVII should be ordered now 
for immediate delivery of frst 8 sheets. Benew 
your subscription today 





SERIES XVIl—Subdsecription for 24 sheets—$1.25 


y r ret gr : P 


: gs 


SERING XIII through KVI-—24 sheets each—61.25 


serice 
HOME LIGHTING DATA SHEET PACKET 


SPECIAL DATA SHEET BINDER 

New style, durable loose-leaf binder bound in blue 
fabrikoid and attractively stamped in gold. Single 
binder $1.50; in lots of 25 or more, $1.25. 


LIGHTING COURSE MATERIAL 


(26) 


SEPERIMENTS WITH LIGHT 
Practical problems suitable for high school science 
classes. 25¢ each. 


LIGHTING FUNDAMENTALS 

Lithograph outline for a one semester introductory light 
ing course suitable for college students or adults. $1 
each; 10 or more, 75c. 


LIGHTING DESIGN PROBLEMS COURSE 

Lithograph outline and data sheets for a one semester 
eourse to follow “Lighting Fundamentals.” Sections 
on illumination design methods, brightness ratio cal- 
culations, light sources, color in illumination, fixture 
design evaluation, evaluating lighting installations is 
the field, bactericidal and infrared energy, and desigs 
of installations for office, store, schoo!, industrial and 
floodlighting. $1.50 each; 10 or more, $1.25. 


MEASUREMENT OF LIGHT 


(29) 


TESTING PROCEDURES 
CHARACTERISTICS (1948) 


Five committee reports in one volume: guides to test- 
ing fluorescent lamps and luminaires, and street ligat- 
ing luminaires. $1 per copy. 


rOR ILLUMINATION 


STANDARD METHOD FOR MEASURING AWD 
PORTING ILLUMINATION FROM ARTIFICIAL 
SOURCES IN BUILDING INTERIORS 


What to guard against in choosing instruments, where 
test stations are located and how to take readings. 10¢ 
each. 


FPOOTCANDLE SURVEY (18-10) FOR ARTIFICIAL 
ILLUMINATION IN INTERIORS 


For use with (30) above, 2¢ each 


LIGHTING EQUIPMENT ENGINEERING DATA 
SHEET 


For equipment manufacturers and testing agencies fer 
use as a guide in preparing forms for presentation of 
photometric and other pertinent data on lighting equip- 
ment. Also helpful to equipment purchasers as basis 
for required data. 10¢ each. 

GUIDE FOR PHOTOMETRIC TESTING OF FLOOD- 


LIGHTS OF 10 TO 160 DEGREES TOTAL BEAM 
SPREAD (1951) 90c per copy 


GUIDE FOR OUTDOOR ILLUMINATION TESTS 


¢ per copy quantity prices upon reques 





—for Sight an 


... With Fixtures by LITECONTROL 


Lighting by LITECONTROL is an im 
portant member of the sales staff in 
this Fanny Farmer store 
LITECONTROL’S Luminous Lens 
Ceiling Panels bathe every surface in 
a flattering, even illumination. ..show 
merchandise in its dest light, without 
ugly shadows, glare or harsh contrasts 


Note entire surface of each panel 


OESIGNERS. ENGINEERS AND MANUFACTURERS 


DECEMBER 1952 





INSTALLATION, Fanny Former Condy Store, 50th St & 6th Ave 
New York City, New York 

DESIGNER, Lippincott & Morgulies 

ELECTRICAL CONTRACTOR, Reksol Electric Compony 


FIXTURES, Litecontro! Luminous Lens Coiling Panels, 45° « 48 
each veing 4-3 lomp 48° slimline Axtures, ond 
16 Holophere No 9O!IS lenses in lucite frome 


WATTS PER SQUARE FOOT, 31 


001 Berge 
AVERAGE INTENSITY. 63 footcandies initielly 
@! counter height 
BRIGHTNESS, (One of center lenses 


d a | Norme! to lomps, at 30°, 10 condie per square inch 
ot 45°, 207 
10 


Poralie! to lomps, ot 30° 
of 45°, 199 











is aglow. Holophane No. 9015 Low _ selling magic in standard lightung fix 
Brightness Lenses make display light tures that are fashioned right for good 


but not bright, just right for sweet sight, good looks and easy mainte- 


selling nance — see your local LITECONTROL 


Why not discover for yourself the Representative 


LITECONTROL d42twees 


KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 3% Pleasant Street, Wotertown 72, Massachusetts 
THROUGH ACCREDITED WHOL EBAL ERS 


OF FLUORESCENT LIGHTING EQUIPMENT O'ISTRIBUTED ONLY 


BA 





See this white, clean | vot Colt, arm 





surface? ! 
‘ hi 
hows how DUST FREE YOUR ; 
PLASTIC LUMINAIRE PANELS ~ 
FOR Mw iTHS—ehen treated = " 
with the “ 
W 


MERIX Pate cae 
P| ANTESTATIC. | Sas ; 
No. 79 ) Soe 


Semple Or. $3.85—Semple Gal. $8.50 
suentities, as ~ as $4.00 ga 
Prices, F.0.8. Chicage 



















je se sample quentity today 
*- e ? Jetaced terature and re 
nt eof LES. paper te " 
MERIX CHEMICAL CO. 
t DEPT. 1S 52 ' ; , ‘ 
: DEPT 16S 52 ‘ “ 
CHICAGO 15, ILL 
— - A 
’ & 
7 > 
: 
: 
, 
4 
" 
i 
4 
\ T 
RADIAN 1 , 
uf 
ae 
Reflector Weatherproof “al = soem bes 
. y 
4 r : . 
INDOOR OUTDOOR R-type Radiant Hi-Fleods ore now available in sizes from — “~ , ; 
Clo lastaftaiom 200 to 1.000 watts for stondard or high voltages to meet < 
most industrial lighting requirements, outdoors or indoors a - 
Hi Floods eliminate expensive fixtures, they cost less to in ‘ 4 
i | stall. Silver reflector inside lamp requires no maintenance Ang 
Write for Technical Bulletin 80 for full details of these \ 
Ne Dirt catching ad rugged, economical industrial lomps s 
i«* ew 
Bag ‘ 
RADIANT LAMP CORPORATION, 300 Jelliff Avenue, Newark 8 N. J . 
Texa 
Manvtecturers of Lamps for PROJECTION @ FLOODLIGHT © SPOTLIGHT @ MOTION PICTURE PRODUCTION Ml “ 
SOUND REPRODUCTION © AERONAUTICAL @ SPORTS LIGHTING ANDO GENERAL SERVICE @ RECTIFIER BULBS Ar 
LUMINA 














STEP-UP the PERFORMANCE 
of YOUR FIXTURES with 


Aeme<ii> Flectric 


BALLASTS 


SENIOR DRAFTSMAN 
POSITION AVAILABLE 


ears’ « 


Let's be realistic. Fluorescent lamps need exactly the watt 
input for which they were designed; a 100 watt lamp will not 
deliver its full light output if it is limited by a ballast having 
an actual output of only 91.2 watts. A low watt input to lamp 
results in a low light output. Low pre-heat current and an 
excessive operating current means short lamp life. Distorted 
lamp current wave form leads to excessive cyclic flicker. 





$2422; 


As a fixture manufacturer, it's your reputation at stake when 
you select ballasts for your product. Protect your good name 
with Acme Electric ballasts. 


cree 
Z£Se~s 
Ss? 


ACME ELECTRIC CORPORATION 


2912 WATER ST. CUBA, N. Y. 
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PLANNING LIGHTING 
FOR INDUSTRY? ... 
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you eat the candy, 
not the wrapper 


Enjoyment of most products is derived from 
use, whether it be a candy bar or a lighting 
fixture. And the more use you get out of a 
product, the happier you'll be. By these 
standards our customers ore as happy as 
larks because SOLARLITE sel's performance, 
a necessary ingredient to keep customers sat- 
isfied. That's why we don’t dazzle you with 
tinsel . . . we just rely on the results of 50 
years of lighting experience to back us up. 
Care to know what we're accomplishing in 
the school lighting field? Write for our free 
booklet “Take our children out of the Twi- 
light Zone.” 


SOLAR LIGHT MANUFACTURING CO. 
1357 $. Jefferson Street, Chicage, Hlineis 





New American Standard explains industrial lighting 

ispects. s details un specific jobs and 
justries. Contains a mum need to know about indus 
iminaire types; inspec 
nand « plementary ghting maintenance practice 


fied and indexed, tables, 


eharts and graphs. Completely istrated, 40 pages 
Especially useful to lighting and consulting enginecrs; 
irchiteeta; plant maintenance and management people; 
nstruetion engineers 
NEW 
American Standard Practice 
for 
industrial Lighting 
40 pages 


50 cents per copy; quantity prices on request 
(Use Coupon on page 33A, Item 10) 


Order from 
PUBLICATIONS OFFICE 


ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway New York 23, N. Y. 














Sunbeom is proud of its 1952 record. More and 


more Sunbeam is being specified for outstanding lighting installations. New, photometrically 


L I G H T I N G M 0 T designed luminaires have been added to on already versatile line. Architects and electrical 


SPECIFIED IN 1952 


’ ’ 
SI \BEAM LIGHTING COMPANY + 777 


contractors, knowing thot better lighting means better vision, depend on the wide selection of 


Sunbeom fixtures for specific types of lighting requirements. All types of modern, shielded 


into architectural plans. Also available are many open-type commercials and industrials 





commercials are avoilable for stores, offices, schools and public buildings which fit smartly 





including those with RLM specifications. See your leading electrical distributor for Sunbeam's 


complete line of ‘Visioncires.” 





EAST 14TH PLACE *. “40S ANGELES 21, CALIFORNIA 


INATI'NG ENGINEERING 
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PROVE JEFFERSON 


eit of 04 


FOR MERCURY LAMP OPERATION 


Make Your Own Comparison — 
Check the FACTS— 


: 
Only 


Jefferson has all the Vital Features 


Nine major design and construction features 
vital to top-flight transformer service, economy, 
and ideal lamp operation are listed below. 


Modern up-to-date Jefferson Transformers in- 
corporate every one of these features to give 
you unmatched value in every detail. 


Jetterson Transformers ore 
Quickly converted to pole-top 
writs by edding Jetferson 
potented universe! oedaptors 





THE NINE MAJOR FEATURES 





e Press-fit riveted core 





leads stapled to core for positive 
strain relief 





Color coded and tagged leads 





Full sub-ponel for rigid core and 
coil mounting with stamped lead 
designation 





Hot-dipped galvanizing on al! ovt- 
door types 





Deep Drown coses on al! outdoor 
types 





Solidiy welded mounting bracket 
with locking holes plus key slot 





Universal Pole-Top Adaptor for 
2-4" O.D. Poles (a stock reduc- 
ing feature) 





“Dure-Gray” harmonizing finish 
for modern, attractive installations 


o|9| 8| 89; 8| o| &| © 








For complete details and data on 
both outdoor and indoor type 
Jefferson Mercury Lamp Trans- 
formers, write for 16-page illus- 
trated Bulletin 521-5. A copy is 
yours on request. 


JEFFERSON 





Transformer 


























JE“ FERSON ELECTRIC COMPANY 
Bellwood, Iilinois 


TRANSFORMERS 














SEE THE VARIETY 
OF SHIELDINGS NOW 
OFFERED BY 
SYLVANIA TROFFERS 


ffer with louvered shielding. 





~~ 
tend 


NEW FLEXIBILITY AND LIGHTING EFFICIENCY YOURS WITH 


NEW SYLVANIA TROFFERS! 





Sylvania’s new line of re 
cessed troflers has been de 
signed around a basic unit to 
offer you the last word in 


flexibility 


S t trofler in be 
{ ] rate of n 
cont row to meet 
a t y any intensity re 
t neth of row 
‘ " truction, OF af- 
i style 


® Sylvania troffers are fin 
ished in hard-baked Mira 
coat enamel on Bonderite 
treated stecl. Available with 
cither standard or instant 
start ballasts 


ir 
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ve 
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LIGHTING 
CONTRACTOR 


SYLVANIA 


¢ s 
‘ts at* 





FLUORESCENT TUBES. Fil 


TURES. SIGN TUBING wHRINE Y 7 T 

DEVICES LIGHT BULBS RADIO / 

TUBES TELEVISION PICTURE ‘ J 
TURES. ELECTRONIC PROD / 

UCTS. CLECTROMIC TEST : di 1 


[QUIPMENT PHOTOLAMPS 
TELEVISION SEIS 


40A 





New Troffer Spot Lights, too 


New Sylvania spots and cor- 
ner boxes are also available to 
accent your ceiling lighting pat- 
terns. These spots, readily 
placed at strategic locations, 
harmonize perfectly with adja- 
cent troffer shieldings 


Fully guaranteed 

Remember, all Sylvania trof- 
fers are covered by the broadest 
euarantee in the industry. This 
includes lamps (when Sylvania 
lamps are initially installed), 
ballasts, starters, and wiring for 
a period of an entire year. For 
detailed data about this new 
troffer line, be sure to mail the 
coupon NOW! 


Make a note of this emblem! It's 
your guide to a Qualified Lighting 
Contractor who is fully equipped 
to give you complete cooperation 
in working out your electrical 
plans 


, 


45° x 45° Louvers 

for class 
rooms, offices, and 
many types of 
stores. This shield 
ing available with 
open or closed 
ends 


Twinlite an- 
other interesting 
diffused lighting 
shielding, avail 
able with open or 
closed ends. Ideal 
for reception 
rooms, hotel lob- 
bies, and display 
areas 


Plastic . . . comes 
with closed frames 
only. Sturdy, ex 
tra lightweight 
shielding for soft, 
diffused recessed 
troffer lighting 


Sylvania Electric Products Inc 
Dept. L-40!12, 1740 Broadway 
New York 19. N.Y 


Name 


Please send me illustrated folder describing the 
new line of Sylvania Recessed Troffers. 


Albalite . pro- 
vides attractive dif- 
fused lighting for 
scores of applica- 
tions. Comes in 
both open- and 
closed-end frames. 


Curved Lens . 
available with 
closed frames only. 
Provides an ex- 
tremely attractive 
light source where 
less contrast is de- 
sired 
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Only lighting units that can 
meet or exceed approved 
Standards of quality bear this 


RLM LABEL 





~ 





...and here are these STANDARD SPECIFICATIONS 


in the up-to-date, enlarged edition of the 
NEW RLM SPECIFICATIONS BOOK 
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make these 
three 
simple tests 
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See why BENJAMIN “Life-Time”’ 
PORCELAIN ENAMEL REFLECTORS 
are TOP-RATED for industrial lighting 
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MATCH TEST 


» 


TOP-RATED FOR HEAT-RESISTANCE! 





This tesc demonstrates Porcelain Enamel’s 
high resistance to heat. It us a neral (noo 
ore 


substance actually fused to steel at 





1 Test also gives you an idea of how 
Porcelain Enamel resists severe weather condi 
mons, such as clumatx changes, humidity of 
other adverse atmospheri cond sions 





STAIN TEST 





TOP-RATED FOR CLEANABILITY! 
+ — ES 


Stain test shows how the original efficiency of 
Porcelain Enamel! is casily restored by soap 
and-water cleaning. It demonstrates the un 
usual characterise of this glass-hard surtace 
to resist the stain, deterioration and corrosion 
often caused by contact with chemicals found 
in Many industries 





COIN TEST 





In addition to the exceptional 
stamina of Porcelain Enameled 
Steel Reflectors, which you can 
demonstrate by the “home-made” 
tests above, there are other reasons 
for their Top-Rating in industrial 
lighting. 

They are Top-Rated, because they 
combine high reflectivity with high 
diffusion to help insure the right 
quality of light be general illumi- 
nation. Further, they promote seeing 











TOP-RATED FOR DURABILITY! 


This test shows how Porcelain Enamel resists 
wear and scratching, and retams us original 
luster even after severe abrasive service. It us an 
example of how this glass-hard surface, com 
baned with the strength of steel, gives Porce 
lain Enamel reflectors the durability needed 
tor induscral lighting equipment 


comfort and provide more light with 
minimum glare. 


FREE! LATEST BENJAMIN BULLETIN ON 
DEFENSE PLANT LIGHTING. Shows 
how specification of Benjamin 
“Life-Time”™ Porcelain Enamel 
Lighting Units helps you attain 
Better Planned Lighting for Defense 
Production. Ask for Bulletin “AD 
5573." Benjamin Electric Mfg. 
Co., Dept. I, Des Plaines, Il. 


BENJAMI 


Lighting Egucpmecnl 


Sold Exclusively through Electrical Distributors 


